Aims. To determine the prevalence of bactibilia in patients undergoing cholecystectomy and to relate the presence or absence of organisms to the preoperative and postoperative course. Patients and methods. Patients undergoing cholecystectomy under the care of a single consultant surgeon during a continuous 5-year period were identified from a prospectively maintained departmental database. Symptoms, clinical signs, findings of investigations, details of treatment and postoperative care were noted. Risk factors for bactibilia (acute cholecystitis, common duct stones, emergency surgery, intraoperative findings and age 70 years) were documented. Patients were divided according to the presence (B') or absence (B Á) of bacteria on culture of their bile. Results. In all, 128/180 (70%) of cholecystectomies had full data available for analysis. Bacteria were identified in the bile of 20 (15.6%) patients (B' group). The B' group was significantly older at 63.7899.7 versus 61.62913.9 (p B0.05) and contained significantly fewer females than the B Á group (p B0.05). All 20 patients (100%) in the B' group had ]1 risk factor, while these factors were present in only 29/108 (30.3%) of patients in the B Á group (p B0.05). The overall incidence of infective complications was 20% in the B' group compared with 0.9% in the B Á group (p B0.05) and the bile-related infections were higher in the B' group (p B0.05). Conclusions. The study demonstrated that while patients with complicated gallstone disease frequently exhibit bactibilia, patients with uncomplicated cholelithiasis have aseptic bile. The findings would suggest that prophylactic antibiotics should be limited to patients with risk factors for bactibilia.
Introduction
Despite recommendation from the Scottish Intercollegiate Guidelines Network (SIGN) [1] that they should not be prescribed, most patients undergoing laparoscopic cholecystectomy will receive a single dose of prophylactic antibiotics on induction of anaesthesia. The SIGN guidelines identified only four papers that had set out to assess the role of antibiotic prophylaxis in laparoscopic cholecystectomy [2Á5] . Although none of the studies identified was actually a randomized trial of antibiotics versus no antibiotics, the indirect evidence suggested that no antibiotics were required for a laparoscopic cholecystectomy. Since the SIGN review, six randomized controlled trials have compared antibiotics with no antibiotics in elective laparoscopic cholecystectomy and all have concluded that antibiotics are not required [6Á11] .
This advice is contrary to that given by Meijer and colleagues [12] in a meta-analysis of trials of antibiotic prophylaxis in open biliary tract surgery published in 1990. From the results of 42 trials looking at the effects of antibiotic prophylaxis in the prevention of wound infection, they suggested that there was an overall 9% benefit in favour of antibiotic prophylaxis. When high-risk patients were analysed as a subgroup, the benefit of prophylaxis was greater. The paper concluded that antibiotic prophylaxis should be administered.
There are several reasons for these differing conclusions. Firstly, since most post-cholecystectomy infections are wound infections, it is logical that the risk of infection in the smaller laparoscopic wounds would be less than in a traditional Kocher incision. A study of 341 consecutive cases noted a significantly higher infection rate for open compared with laparoscopic cholecystectomy (12.9% versus 1.8%; p B0.001) [5] . Another important point worthy of consideration is the biliary case mix. It is well known that bactibilia is a common finding in high-risk individuals with complicated gallstone disease, including those with biliary obstruction, age 70 years, acute cholecystitis, common bile duct stones, cholangitis and non-functioning gallbladders [13 Á16 ]. These factors, together with the use of biliary stents [17, 18] , are the major risk factors for postoperative wound infection following biliary surgery. However, there are relatively few data on the prevalence of bactibilia in patients undergoing cholecystectomy for simple cholelithiasis.
Even if there is evidence of bactibilia Á is it the cause of postoperative infections? In infected bile, the typical pathogens are the Gram-negative enteric aerobes such as Escherichia coli , Klebsiella spp. and Proteus spp., while Pseudomonas aeruginosa , Bacteroides fragilis and Enterococcus faecalis are less commonly cultured [18] . To justify antibiotic prophylaxis against biliary organisms, it requires to be shown that the bile is colonized with bacteria and that the same bacteria are the causative organisms of postoperative infections.
The aim of this study therefore was to determine the prevalence of bactibilia in patients undergoing cholecystectomy, for both simple and complicated gallstone disease, so as to document the type of organisms present and to relate these findings to the nature of, and organisms cultured in postoperative infections.
Patients and methods
All patients undergoing cholecystectomy under the care of a single consultant general surgeon during a continuous 5-year period were identified from a prospectively maintained departmental database.
Patient notes were reviewed to determine demographic data together with symptoms and clinical findings at the time of referral by the general practitioner and at all subsequent elective and emergency hospital admissions up until the time of definitive treatment by means of cholecystectomy. Patients were classified as simple gallstone disease (biliary colic) or complicated gallstone disease (acute cholecystitis, obstructive jaundice due to common duct stones, pancreatitis). Patients' full blood counts and liver function tests were documented, as were results of radiological investigations including ultrasound scans and, when performed, the indication and findings of endoscopic retrograde cholangiopancreatography (ERCP) were noted.
Data on the indication for, urgency and type of cholecystectomy performed (laparoscopic/open/conversion) were collected, as were intraoperative findings such as significant adhesions and the presence of pus within the gallbladder or adjacent tissues.
All patients received a single dose of cefuroxime 750 mg and metronidazole 500 mg intravenously following induction of anaesthesia.
The results of bile cultures performed at the time of cholecystectomy were collated and all microbiologically confirmed postoperative infections were identified from the microbiology department computerized database.
Patients were grouped according to the presence (B') or absence (B Á) of bacteria cultured from the bile. Both groups were then analysed according to the presence or absence of known risk factors for bactibilia including: age 70 years, diagnosis of acute cholecystitis, presence of common duct stones, the need for emergency surgery and the presence of adverse intraoperative findings.
Details of infections treated by general practitioners were noted at the time of postoperative review in the outpatient department. Wound scars were also examined for the presence of infection at this time.
Data were compared using the x 2 test and statistical significance was taken at the 5% level.
Results
During the period of the study 180 cholecystectomies were performed, of which 128 (70%) had full data available for analysis. Following laboratory culture, bacteria were identified in the bile of 20 (15.6%) patients. Patients with bacteria present (B') were compared with the group with no bacteria (B Á) present on bile culture. The demographic data for the two groups are shown in Table I . The B' group The prevalence of risks factors for bactibilia for the two groups is summarized in Table II . All 20 patients (100%) in the B' group had at least one risk factor for bactibilia, while these factors were present in only 29/108 (30.3%) of patients without bacteria in their bile (p B0.05).
The prevalence of infective complications for the two groups is summarized in Table III. The overall incidence of infective complications was 20% in the B' group compared with 0.9% in the BÁ group (p B0.05). The infections in the B' group consisted of three wound infections, one infection from drain fluid and one from bile draining from a T-tube, while in the BÁ group there was a single urinary tract infection. In the B' group, the two wound infections were related to Staphylococcus aureus , while the bile and drain fluid grew Escherichia coli and Klebsiella spp., respectively. In the B Á group, the single urinary tract infection was due to Proteus spp.
Discussion
The primary finding of the study was that the overall prevalence of viable bacteria within bile sampled at cholecystectomy was 15.6%. All patients with bactibilia had a risk factor for biliary colonization and in 19 of 20 cases this included the presence of complex gallstone disease, the remaining case being on grounds of age alone. By comparison of 108 patients in the group without colonization, the vast majority (84/108) of patients had simple gallstone disease with no evidence of history of acute cholecystitis or common duct stones and no requirement for emergency surgery. Thus in the absence of a risk factor, bacteria are unlikely to be found colonizing the bile.
A further interesting but unexplained finding is the reduction in the female predominance in those with bactibilia. Cholelithiasis is characteristically a disease of middle-aged women and the gender ratio in the B Á group is typical of the ratio identified in the published literature [19] . However, in the B' group the ratio was halved from 3.7:1 to 1.85:1.
Several studies have documented the nature of biliary organisms and defined infection rates in patients with complex gallstone disease [13 Á18 ]. In contrast, relatively few studies have looked at bile from patients who do not have evidence of gallstones. A study by Csendes et al. [20] compared the prevalence of bactibilia in normal controls (gastric ulcer surgery) to patients undergoing cholecystectomy for acute and chronic cholecystitis. They found that all controls had sterile bile while those with acute and chronic cholecystitis had positive cultures in 47% and 30% of cases, respectively.
The identification of viable bacteria in bile of patients with chronic cholecystitis is in keeping with studies performed by Pitt and colleagues, who showed that treatment with antibiotics does not render infected bile sterile [21] . This may explain why patients with acute cholecystitis often re-present with identical signs and symptoms if a cholecystectomy is not performed at the index admission despite administration of antibiotics.
It may be argued that our administration of antibiotics may have adversely biased the positive culture rates of the bile. Antibiotics were administered following induction of anaesthesia in all cases, in accordance with published recommendations [22] . However, as the average cholecystectomy lasted little over 30 min, then it is unlikely that a single prophylactic dose of antibiotics would be efficacious against all bacteria present within the bile during this time frame.
Another consideration is that the antibiotics may have influenced the incidence of postoperative infections. Had this been the case, then it would be likely that the effect would have been comparable for the two groups. Furthermore, for the organism-negative group, any infection must develop from a source other than bile. In such cases it may be argued that if prophylactic antibiotics are to be prescribed then they should be directed towards skin flora such as S. aureus and not biliary organisms. Hambraeus et al. noted a significant difference in wound infection rates in patients with and without bactibilia at 12.8% versus 3.2%, respectively. Furthermore, infections with S. aureus were as common as E. coli and were the predominant bacteria in patients without evidence of bactibilia [23] . Harling et al. reported interesting results in a randomized trial of antibiotics versus bag extraction and no antibiotic prophylaxis in patients undergoing cholecystectomy [24] . They noted three infections in each group, all due to infections by skin commensals, and concluded that septic sequelae of uncomplicated laparoscopic cholecystectomy were uncommon but were not entirely prevented by antibiotic or mechanical prophylaxis. Taken together, the evidence would suggest that routine antibiotic prophylaxis is not required for patients with cholelithiasis unless a risk factor for bactibilia is identified. For patients in whom a risk factor is noted preoperatively or in whom an intraoperative risk factor is identified then prophylaxis is recommended with broad-spectrum antibiotic cover to include both typical biliary flora and skin commensals.
Conclusions
The study has demonstrated that while patients with complicated gallstone disease frequently exhibit bactibilia, patients with uncomplicated cholelithiasis have aseptic bile. Therefore, there is a strong argument that unless a risk factor for bactibilia is identified then no 'prophylactic' antibiotic should be prescribed. This would reduce prescriptions by 60% and would have the combined effects of reducing cost, lessening the occurrence of adverse drug effects and reducing the development of antibiotic resistance. If a patient from this group develops a wound infection it should be cultured and treated with an anti-staphylococcal antibiotic in the first instance. On the other hand, patients with a risk factor for bactibilia should continue to receive prophylaxis prior to their operation.
